An Ising antiferromagnet on a stacked triangular lattice in zero eld is studied by Monte Carlo simulations, focusing on the character of the low-temperature phase and the eect of the relative strength of the exchange interaction in the stacking direction α. Our results support the presence of the 3D Wannier phase, with the sublattice magnetization structure (m, −m, 0) and power-law decaying m with the lattice size. The extent of this low-temperature phase shrinks with decreasing α, however, it appears even at very low values if it is accessed from higher temperatures by suciently slow cooling.
Introduction
An Ising antiferromagnet on a stacked triangular lattice (IASTL) is a relatively simple geometrically frustrated spin model with long history of investigation [1] [2] [3] [4] [5] [6] .
Nevertheless, its behavior remains an object of controversy even in zero eld. There is a broad consensus, that at higher temperatures the model exhibits a phase transition from a paramagnetic phase to a partially disordered phase with two sublattices ordered and one disordered of the type (m, −m, 0). However, as the temperature is lowered, the Landau-Ginzburg-Wilson, Monte Carlo and Monte Carlo mean-eld approaches [2, 4] predicted transition to a ferrimagnetic state with one sublattice fully ordered and two partially disordered with the structure (m, −m/2, −m/2) and possibility of unsaturated m < 1 due to the kinetic eect. Some other studies (Ref. [3] and references within) argued that Landau-type arguments are unreliable at low temperatures and that the low-temperature phase is a 3D analog of the 2D Wannier phase. Namely, that all the spin chains are fully ordered in the stacking direction, and most congurations (but not all) are such that the chains on two sublattices align antiparallel, while those on the third one, point in a random direction. Therefore, the character of the lowtemperature phase is still not quite clear.
In our study, we attempt to shed some more light on the above issues by extensive Monte Carlo simulations.
In particular, we focus on the behavior of the sublattice magnetizations in a wide range of the inter-to intra-layer exchange interaction ratio α. We also investigate how α aects the lack of saturation in the zero-temperature sublattice magnetizations.
Model and simulations
The model of the Ising antiferromagnet on a stacked triangular lattice is described by the Hamiltonian * corresponding author; e-mail: milan.zukovic@upjs.sk
where s i = ±1 is an Ising spin, < i, j > and < i, k > denote the sums over nearest neighbors in the triangular plane and in adjacent planes, respectively. We choose the exchange interaction parameters J 1 < 0 and J 2 > 0, so that each of the planes is antiferromagnetic but ferromagnetically coupled to adjacent planes, and dene
Simulated 
where X = A, B, C and . . . denotes thermal averages.
Results and discussion
In zero eld, the IASTL model is known to undergo a phase transition from the paramagnetic phase to a partially disordered one, with the sublattice magnetizations phase is a 3D analog of the 2D Wannier phase [3] .
Furthermore, we investigated how the lack of saturation of the zero-temperature sublattice magnetizations is aected by α. In Fig. 2b Fig. 2b would become at, i.e., almost independent on α.
Conclusions
In summary, we studied an Ising antiferromagnet on a stacked triangular lattice in zero eld by Monte Carlo simulations.
We focused on the nature of the lowtemperature phase and the lack of saturation in the sublattice magnetizations as zero temperature is approached.
Our results support the scenario of the 3D Wannier phase, with the structure (m, −m, 0) and power-law decaying m with the lattice size. This behavior did not seem to be aected by the value of the exchange interaction ratio α, as long as the low-temperature phase is reached by suciently slow cooling.
